Aims and objectives: To describe how registered nurses having undergone a webbased learning activity perceive their self-efficacy and competence to support patients with smoking cessation in connection with surgery.
| INTRODUCTION
It is well documented that smoking cessation in connection with surgery results in health benefits due to the correlation between the use of tobacco and postoperative complications. Smoking cessation at least four weeks before surgery reduces many of the risks of postoperative complications such as cardiopulmonary and woundrelated complications, extended hospital stays and prolonged convalescence (Thomsen et al., 2014) . A recent Cochrane review by Rice et al. (2013) concluded that smokers are motivated to quit smoking, especially in a hospital setting. Registered nurses (RNs) are represented through the whole chain of care, and they make up the largest group of healthcare providers that patients who smoke encounter in connection with surgery. The support from RNs may be important in helping patients to become smoke-free (Rice et al., 2013) , and the most effective intervention is counselling by healthcare staff and nicotine replacement therapy (Thomsen et al., 2014) . Pelkonen and Kankkunen (2001) show in their study that RNs are in need of enhanced understanding about which kind of counselling is the most effective for smoking cessation. The core of smoking cessation techniques involves counselling to patients based on conversations whereby RNs are responsible for making the patient participate and become motivated to a change their behaviour to become smoke-free. O 0 Donovan (2009) and Svavarsd ottir and
| BACKGROUND
Hallgr ımsd ottir (2007) argue that the lack of education and training in smoking cessation techniques leads to RNs choosing not to counsel patients who are smokers. On the other hand, studies reveal that RNs who have undergone education in smoking cessation techniques are positive and willing to counsel patients in smoking cessation (Chan et al., 2007; Kerr et al., 2011; Sheffer et al., 2011) .
Regardless of topic, it is a challenge to educate large groups of healthcare providers concerning the latest research results, guidelines and techniques (Ruggeri et al., 2013) . Even though it is a challenge, it is necessary and important to reach the target groups in an effective way to ensure their competence so that they can provide care that is safe for patients (Grol & Grimshaw, 2003) . Nisar (2004) concludes that one alternative to reach large groups of healthcare providers in a flexible and cost-/time-efficient way is through learning in a digital environment. Learning in digital environments allows the individual to study at his/her own pace since the educational material is available 24 hours a day. The educational material is also easily accessible for those whose participation is limited due to their location, which reduces both cost and time (Nisar, 2004) . Sarna et al. (2016) confirm that it is feasible to use web-based educational smoking cessation programmes to reach large groups of nurses.
Moreover, several studies emphasise that learning in a digital environment is a flexible way to acquire skills (Cook et al., 2004; Korhonen & Lammintakanen, 2005; Sit et al., 2005) . However, the flexibility has been described as a two-edged sword due to the lack of fixed classes and the need for self-discipline to achieve learning (Atack, 2003) . One perceived disadvantage with learning in digital environment is the absence of face-to-face interaction compared to traditional learning in classrooms (Atack, 2003; Nisar, 2004; Sit et al., 2005) . No differences were found when traditional learning and learning in digital environment were compared with regard to RNs' competence in, for example, pressure ulcer classification, hand hygiene and prevention of malnutrition (Lahti et al., 2014) . Knowles et al. (2015) claim that the learning outcome is affected by how the digital environment is customised to the knowledge and skills that the educational intervention intends to support. There should be a variety of learning activities, and when the proper adjustment to achieve expected learning outcomes has been done by the educators, the digital environment is considered effective and appropriate to learn both knowledge and skills (Bloomfield et al., 2010; Hart et al., 2008; Nyamathi et al., 2010) .
According to Bandura's social learning theory (1977 Bandura's social learning theory ( , 1995 , individuals learn from each other through observation and imitation, thus acquiring experiences from the model's behaviour. Those observed response patterns have an inhibitory or disinhibitory effect on the learner who decides whether the observed response patterns are worth imitating. Thus, the individual decides whether or not the learning leads to a change in behaviour. One motivational variable in Bandura's social learning theory is self-efficacy, which deals with the experience of individuals' belief in their own abilities. The individual's belief can execute a given behaviour in a given setting. Belief in selfefficacy determines how individuals tend to perceive the completion of the tasks and challenges that have to be accomplished in life.
Bandura argues that individuals with strong self-efficacy seek to master challenges, are persistent in completing tasks and are confident in their own ability to successfully engage in a specific task or challenge (Bandura, 1977 (Bandura, , 1995 . In a study by Barta and Stacy (2005) , nurses (n = 15) participated in a two-hour session based on clinical practice guidelines by the Agency for Healthcare Research and Quality, designed around Bandura's theoretical model of selfefficacy and which incorporate several sources to enhance the nurses' self-efficacy. The study's results reveal that smoking cessation training can be effective in increasing nurses' self-efficacy and
What does this paper contribute to the wider global clinical community?
• A digital environment seems to be supportive to learning.
• Self-efficacy seems to motivate RNs to counsel patients about smoking cessation.
• Digital learning environments can be optimised by providing collaborative surfaces.
changing their behaviour in smoking cessation counselling. Lauder et al. (2008) argue that self-efficacy is thought to be related to competence. This could explain why individuals with low self-efficacy appear to perform less successfully than those with strong selfefficacy. That is, less successful performance is not dependent on lack of skills and competence, but because individuals lack the necessary belief in their own self-efficacy to use their skills and competence effectively. Thus, self-efficacy is an individual's perceived ability, not a reflection of their actual ability.
Therefore, RNs' competence and self-efficacy in smoking cessation counselling techniques are enhanced as a matter of patient safety: to reduce postoperative complications. Accordingly, educating large groups of RNs in a digital environment seems to be a flexible and cost-effective way to achieve this. However, to our knowledge, no studies have been conducted that describe how RNs' self-report their self-efficacy and competence as regards supporting patients in smoking cessation in connection with surgery after they have been educated in a digital environment.
This study aims to describe how RNs having undergone a webbased learning activity perceive their self-efficacy and competence to support patients with smoking cessation in connection with surgery.
| ME TH ODS
A convergent mixed-method design was used to explore whether weighted (Creswell, 2014; Polit & Beck, 2010) (Figure 1 ).
| The web-based learning activity
A university hospital in the southern part of Sweden implemented an educational intervention called smoke-free surgery, which aimed to educate nurses who were tasked with counselling patients to achieve smoking cessation in connection with surgery. The education was web-based, and the learning outcomes for the initiative were that after participating in the web-based learning activity, the RNs were expected to be able to do the following: The RNs' participation in the self-directed e-learning, smoke-free surgery was optional; however, the web-based learning activity was available on the Internet 24 hr a day. It consisted of one general introduction to the topic smoke-free surgery, followed by six lessons: ( 
| Sample
The inclusion criteria were RNs with a Bachelor degree in Nursing who had successfully completed the web-based learning activity quiz. They all held positions as registered clinical nurses in surgical wards at a university hospital in southern Sweden. The sample was nonprobability, and a total of 113 RNs corresponded to the inclusion criteria, of which 47 chose to participate in the quantitative part. In the final question on the questionnaire, the RNs were asked if they were willing to continue their participation in the following qualitative part of the study.
For the qualitative part of the study, 11 RNs chose to participate. This was made possible through a modified nested sample (Onwuegbuzie & Collins, 2007) , which means that a subgroup has been selected, based on voluntarily participation, from a larger population. instruments' internal consistency was tested for Cronbach's alpha (Polit & Beck, 2010) , and the results were adequate (self-efficacy 0.80 and competence 0.84); thereby, Cronbach 0 s alpha for competence is comparable to the original instrument by Rosvall et al. (2013) where alpha was reported at 0.83.
| Data collection
The study instrument contained 12 statements where the respondents were asked to indicate their strength of agreement on a Likert-type scale that ranged from 1 (strongly disagree) to 5 (strongly agree). The participants were requested to answer statements about their self-reported self-efficacy (4 questions) and competence (8 questions). The instrument also contained background variables such as gender, age group (<30, 31-40, 41-50 and >50) and perceived computer skills (3 questions). The language used in the questionnaire was Swedish, and the participants had the opportunity to write comments freely after finishing the questionnaire.
One month after completing the web-based learning activity, the questionnaire was sent to the participants who also received two reminders (after 1 and 2 weeks). The RNs who agreed to participate in the following qualitative part of the study were contacted within a week by the first author (AR).
Semistructured interviews (n = 11) were conducted using an interview guide with one opening question: Could you please tell me about your experiences of talking with patients about smoking cessation
in dialogue using open-ended questions? The interviews took place at the RNs' workplaces, were conducted using a digital voice recorder and lasted between 14-30 min (mean 24 min).
| Data analysis
Statistical analysis procedures were performed using the SPSS statistical software package (version 22). The findings are presented in descriptive statistics (frequencies, percentages, mean and standard deviation). The differences between the pre-and poststatements were analysed using a nonparametric Wilcoxon signed-ranks test (Polit & Beck, 2010) . Statistical significance was set at a p-value of <.05.
The qualitative data were analysed by content analysis. The interview data and free comments from the questionnaires were transcribed verbatim and read multiple times by the authors. Meaning units were identified and then condensed with the core of the content intact. The condensed meaning units were sorted into subcategories, and, finally, the subcategories were abstracted into three categories describing the RNs' perceptions regarding self-efficacy, competence and learning in the digital environment (Table 1 ).
According to Graneheim and Lundman (2004) , the perspective of the data moved back and forth between parts of the text and the whole throughout the process of analysis. Furthermore, to enhance the study's dependability, the two authors first conducted the content analysis independently, and the emerging findings were subsequently discussed and agreed upon by the two authors during the analysis process until consensus was reached. The findings are presented in three categories: the value of counselling, the art of counselling and equipped for counselling, and they are illustrated by quotes.
| Ethical considerations
Ethical approval was obtained from the ethics committee (HS60-2013/571:1) at Malm€ o University. Participation was voluntary, and all the RNs were assigned a code (e.g., nurse 1, nurse 2) to protect their identity. All participants gave their written consent, and they were assured that all information would remain confidential.
| RESULTS
Of the RNs (n = 113) who had completed the web-based learning activity quiz successfully, a total of 47 participated in the quantitative part of the study (42% response rate). The RNs were divided into four age groups: <30 (n = 13), 31-40 (n = 13), 41-50 (n = 10) and >50 (n = 11). All of them reported that their computer skills were good enough to accomplish the web-based learning activity successfully, and the majority were women (n = 45, 96%).
The RNs agreed that they were able to talk about smoking cessation in dialogue with patients using open-ended questions and to encourage patients' efforts to become smoke-free; thus, the mean value (SD) was 4.11 (0.699) and 4.30 (0.623). They also agreed they had the ability to provide patients with contact details to counselling for behavioural support and to offer nicotine replacement therapy of the right dose to patients in need ( Table 2) .
The results significantly support this-more RNs stated that they talked about smoking cessation in dialogue with patients using open-ended questions after the web-based learning activity than to become smoke-free and providing patients with contact details to counselling for behavioural support also revealed a significant difference between before and after web-based learning activity (p < .023 and p < .0001). When comparing the differences between the pre-and poststatement regarding whether the RNs increased their ability to offer nicotine replacement therapy of the right dose to patients in need, the results revealed no significant distinction (Table 3) .
For the qualitative part of the study, the RNs were divided into age groups: <30 (n = 2), 31-40 (n = 4), 41-50 (n = 3) and >50
(n = 2). A majority of those interviewed were women (n = 10). During the data analysis of the transcripts, three categories were 
| The value of counselling
The majority of the RNs deemed that smoking cessation in connection with surgery was important because of socio-economic perspectives and, in part, specifically out of concern for the patients'
well-being with regard to the postoperative progress. They felt motivated to counsel about smoking cessation, and they said that they needed few arguments about the importance since the advantage of smoking cessation in connection with surgery was immediate.
As I see it, it is a matter of importance to talk with patients about smoking cessation since it is extremely essential for them.
(Nurse 3)
T A B L E 2 Participants self-reported self-efficacy after web-based learning activity on a scale, ranged from 1-5 (n = 47) The dialogues the nurses described were often brief and informative. The RNs strived to motivate the patients to embrace smoking cessation by presenting evidence such as the connection between smoking and postoperative complications, usually woundrelated. Obstacles for the counselling were stress and lack of time.
Nowadays, most of the smokers know it is bad. I feel I can contribute since many of them do not know why it is bad in connection with surgery. I can explain how smoking affects them and why healing is impaired.
(Nurse 4)
The nurses said it was important that the provided information was correct and distinct. If patients lacked motivation to embrace smoking cessation, the RNs perceived it as difficult to continue the counselling, and they expressed that it was hard to motivate some patients. 
| The art of counselling
The RNs expressed that they experienced good self-efficacy and perceived they were able to counsel on smoking cessation in connection with surgery. They felt that it was a personal and delicate topic to counsel on since many smokers were ashamed of their smoking. They were anxious to talk with patients in a good manner and without giving them a guilty conscience. They wanted neither to reveal their own point of view in the dialogue nor to preach or lecture.
I try to think of not being too much of a police. I mean, After the web-based learning activity, the RNs felt that they had begun to reflect on how they talked with patients and that they tried to improve their skills in dialogue using open-ended questions.
Then I realized that we forgot to talk about the importance of smoking cessation, even after an operation. After the education, I usually think a lot about how I counsel.
Why did I say this and that? All of them were closed questions. . . I would like to be so much better at it. (Nurse 8)
| Equipped for counselling
All the RNs perceived that they had good competence, or at least good enough competence, to counsel patients about smoking cessa- The lack of possibilities for the RNs to interact, communicate or conduct a dialogue with colleagues or topic experts revealed that learning in a digital environment was suitable for repetition of subjects they have learned before and not when they were supposed to learn about entirely new topics. 
| DISCUSSION
The study revealed that the RNs' self-reported perception, after completion of the web-based learning activity, was that of good self-efficacy and an increased competence in supporting patients with smoking cessation in connection with surgery. One criticism is that the RNs in this study expressed that they were missing interaction, communication and dialogue with colleagues as well as classroom lectures with topic experts. This could be a sign of the need for positive feedback and encouragement. Howard-Jones (2011) argues that there is a positive correlation between rewards and learning and that this could be explained by the motivating factor of getting a reward. The participants in the study were motivated to get high scores; thus, it gave them a reward and even the very thought of getting a reward seemed to be a trigger for learning. Howard-Jones suggests that education may benefit from this result and that learning activities should contain gaming events like rewards to increase participants' motivation. Gamification, which means inspiration from games in the shape of virtual rewards such as positive feedback and encouragement, could have been offered in the web-based learning activity in this study to strengthen the RNs' motivation even more. To accomplish enhancement of the RNs' self-efficacy, one could argue for Bandura's social learning theory (1977) ; the experience of mastering a challenge is an effective way of creating a strong sense of efficacy. Bandura claims that even vicarious experiences, verbal persuasion and reduction of stress reactions develop and enhance an individual's self-efficacy.
When designing the web-based learning activity in this study, one suggestion could have been to ask the RNs to consider a dilemma. After solving the dilemma, the participants could have been given positive feedback and encouragement. Gamification leads to feedback and encouragement, which can occur in various ways in a digital environment. To level up and increase the degree of difficulty on solving a dilemma is one option. Another alternative is to provide the participants with virtual badges as proof of their enhanced ability to solve dilemmas (Shute & Zapata-Rivera, 2012) .
In this study, the RNs called for practical skills training in counselling since they believed that it was an important technique but that it was difficult to talk with patients in dialogue using openended questions. Therefore, a challenge, and one possibility for development of the web-based learning activity, is to supplement it with skills training that can be done with case scenarios in the digital environment. This has been done in a study by Shishani et al. (2013) with a similar combination of learning activities describing how nursing students completed an online educational programme coupled with simulation in the form of roll play based on cases. The result revealed that integrating simulation as a learning activity was effective since the students improved both their knowledge and self-confidence in smoking cessation skills.
The RNs in this study expressed enhancement in their competence in supporting patients in smoking cessation, which indicates that learning in a digital environment can be achieved; nevertheless, they requested classroom lectures to get an opportunity to interact, communicate or conduct a dialogue with colleagues or topic experts. The
RNs' desire to interact with their peers is consistent with Bandura's (1977) view on how learning occurs in social settings in which individuals learn from each other by observing and imitating. A barrier for the self-directed web-based learning activity in this study was the lack of social and collaborative surfaces. This confirms the findings by Sarna et al. (2016) who suggested that their brief web-based educational programme could be developed by including case-based scenarios and/or classroom lectures. Digital environments can easily provide both social and collaborative surfaces, for example, through discussion forums and social media (Knowles et al., 2015) . Lehtinen et al. (2013) concluded that computer-supported collaborative learning enhances the quality of social interactions and supports cognitive processes that strengthen the participants' information society skills-skills that are ROSVALL AND CARLSON | 4783 considered essential, both now and in the future. Based on the results of this study, we argue that this should be taken into consideration for future educational interventions to optimise the digital environment.
| Limitations
This study has several limitations that need to be addressed. The
RNs were requested to recollect and self-report their perceptions of their competence both before and after the web-based learning activity; thus, memory bias might have affected the results, and this should be considered a limitation. Furthermore, this study builds upon self-reported data, and due to the data validity and accuracy, this has to be questioned. Another limitation of this study is the low number of participants; therefore, generalisation of the data to larger populations should be applied with caution (Polit & Beck, 2010) .
| RELEVANCE FOR CLINICAL PRACTICE
Findings from this study will be of particular interest to educators in healthcare settings who can devise further development of webbased learning activities. One example might be the development of social and collaborative surfaces to optimise the learning environment. Moreover, it is most likely that RNs, in the near future, will interact with patients through digital media, and therefore continuous professional development need to address and support digital literacies in RNs.
| CONCLUSION
The results indicate that RNs can enhance their competence in supporting patients to embrace smoking cessation by learning in a digital environment. Self-efficacy and understanding of the topic seem to motivate RNs to counsel patients about smoking cessation. RNs need to use their pedagogical skills in the encounter with patients to initiate a learning process, which can motivate the patients to change their behaviour to become smoke-free in connection with surgery. However, more research is needed to explore the effects of education and counselling on patient-related outcomes such as postoperative complications.
